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(54) METHOD FOR DRIVING LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a driving method capable of enhancing animation 
resolution and providing a high dignity image without lowering vertical 
resolution in an active matrix liquid crystal display device. 
CONSTITUTION: This method is the driving method for the liquid crystal 
display device constituted so that when the active matrix liquid crystal 
display device 1 1 is driven, a reset signal is supplied to gate drivers 5A, -W^t 
5B at an optional period in a frame interval, and a gate signal to at least 
one row thin film transistor is made a high level, and the thin film 
transistor is made on state, and simultaneously impressing the reset 
signal or a reset data signal with an optional fixed voltage level, the 
display of a pixel connected to the thin film transistor made on state is 
refreshed. 
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* NOTICES * 

J 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the drive method of the liquid crystal display equipped with 
the step refreshed for a display for every fixed period of a certain in the drive method of an interlace method about the 
drive method of an active matrix type liquid crystal display. 
[0002] 

[Description of the Prior Art] Drawing 6 is drawing showing the equal circuit of a well-known common active matrix type 
liquid crystal display from before. 

[0003] In this liquid crystal display, the pixel 1 is arranged in the shape of [ of nxm (n and m are an integer) ] a matrix, 
and TFT (following, TFT) 2 as a switching element is connected to each pixel. In addition, in drawing 6 , 3 shows a 
counterelectrode and 4 shows an auxiliary storage capacitance. 

[0004] the gate electrode of TFT arranged in the shape of a matrix - scanning-line XI -Xn it connects ~ having - **** - 
this - scanning-line XI -Xn It connects with the gate driver 5. A gate driver 5 has a shift register and an output buffer, 
and has a latch further if needed. 

[0005] On the other hand, it is data-line Yl -Ym to the drain electrode of each TFT. It connects. Data-line Yl -Ym It 
connects with the drain driver 6. The drain driver 6 has a shift register, a sample hold circuit, and an output buffer. 
[0006] The above-mentioned liquid crystal display is usually driven by the method called the line sequential drive. That 
is, it is driving by writing predetermined data (signal level) in TFT2 which gave the high-level gate signal to which the 
scanning line from the gate driver 5, made the ON state simultaneously all TFT2 on the scanning line beside one line, and 
was made into the ON state in the state from the drain driver 6. . 

[0007] The drive principle of the above-mentioned liquid crystal display is explained more below at a detail. 

(1) It is data- line XI -Xm by the gate driver 5 first. Gate pulse voltage is impressed one by one, and let TFT2 connected to 

each line for every line be an ON state. 

[0008] (2) In the train side, the signal level sampled with the predetermined period from the drain driver 6 is held by line 
memory. 

(3) Make it synchronize with impression of gate pulse voltage (in consideration of a gate delay, the phase is shifted in 
practice), and it is data-line Yl -Ym from the above-mentioned line memory about a signal level. It supplies. 
[0009] (4) The signal supplied to the data line from line memory is written in the pixel on the scanning line to which gate 
pulse voltage was impressed, i.e., the pixel on the intersection of the selected scanning line and the selected data line. 
[0010] (5) Electric capacity is prepared in the pixel and a signal level is accumulated at this capacity. Although this 
capacity consists of a pixel electrode, a counterelectrode 3, and liquid crystal material, it forms the auxiliary storage 
capacitance 4 in the electrostatic capacity of this liquid crystal, and parallel in many cases as shown in drawing 6 . 
[001 1] (6) If gate pulse voltage moves to the following scanning line, a pixel TFT 2 will be electrically made into an OFF 
state, and the data line and a pixel electrode will be separated. Therefore, the charge accumulated at the pixel will be held 
until gate pulse voltage is impressed in the following frame, the voltage between counterelectrode potential and pixel 
electrode potential will continue being impressed to liquid crystal, and the semi- static drive of the liquid crystal will be 
carried out. 

[0012] Drawing 7 is drawing showing the circuitry of the above-mentioned gate driver. This circuit is a simple shift 
register and consists of an inverter and a clocked inverter. Let TFT2 connected to each line for every line be an ON state 
one by one by repeating shift operation according to clock signal creatine kinase by this circuit, as shown in drawing 8 . 
[0013] Drawing 9 is a circuit diagram for explaining the drain driver 6. This circuit has shift register 6a, sample hold 
circuit 6b, and output BAAFFA 6c. 
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[0014] As shown in drawing 10 , by the sampling pulse which is the output (drawing S.R. outl-m) of shift register 6a, 
operation of the drain driver 6 samples an input signal (video signal), and stores the sampled data in a sample hold 
capacitor. After repeating this sample hold operation by one line, the data for 1 data line are supplied all at once to a liquid 
crystal display panel by the output enable signals which synchronized with the timing of a gate driver 5 of operation. 
[0015] 

[Problem(s) to be Solved by the Invention] When the interlace drive of the above-mentioned liquid crystal display was 
carried out, there was a problem that the resolution of an animation fell. 

[0016] since the fluorescent substance is made to emit light by irradiating an electron ray in a cathode-ray tube (CRT) - 
the decay characteristic ~ about 2 - it is about m seconds and the image of the front field is eliminated On the other hand, 
in the above-mentioned liquid crystal display, after TFT2 is made into an OFF state, voltage continues being impressed to 
liquid crystal and the transmitted light of liquid crystal hardly carries out time change. That is, the image of the front field 
remained harder [ which has a memory ], and liquid crystal had become the cause by which this reduced the resolution of 
an animation. 

[0017] That is, when the picture written in the odd number field changed into a state [ being displayed also at the time of 
the even number field ], the picture of the odd number field and the even number field would be simultaneously displayed 
on within a time [ of the 1 field ] and it was displayed, the picture, i.e., the animation, which moves in 1 field, resolution 
could not but fall according to the after-image phenomenon. Especially, by Hi- Vision specification, a horizontal scanning 
frequency is 33.75kHz, field frequency is 60Hz, and since a horizontal scanning is carried out more at high speed 
compared with an NTSC color TV system (a horizontal scanning frequency is 15.74kHz and field frequency is 59.94Hz), 
the above-mentioned after-image phenomenon poses a problem more. 

[0018] Hi- Vision specification is taken for an example and the fall phenomenon of the above-mentioned resolution is 
explained more concretely, when the number of pixels of the perpendicular direction of HD liquid crystal display is set to 
1024 (namely, n= 1024), it is shown in drawing 1 1 (a) and (b) -- as - an interlace drive - first - the odd number field - 
the scanning line ~ 1,3, 5, 7, and — the order of 1021 and 1023 — scanning — a degree ~ the even number field — setting - 
- the scanning line - 2, 4, 6, 8, and - it scans in order of 1022 and 1024 Therefore, since the scan of the same level line, 
i.e., the scanning line, is performed for every (1 / 30 seconds) frame as shown in drawing 12 , the write-in time of the data 
to a pixel becomes 1/30 seconds. For this reason, since the picture of the front field is held as a following after-image 
phenomenon in a field period, the resolution of the animation which moves within 1/30 seconds falls. 
[0019] On the other hand, the two-line simultaneous driving method which also scans the contiguity line which holds the 
after-image to the same timing as the scanning line which should originally be scanned is proposed. By this method, as 
shown in drawing 14 and drawing 15 , since the data write-in period to a pixel turns into a field period (1/60 seconds) of 
1/2 from the conventional frame period (1 / 30 seconds), it is lost that the picture of the front field appears of it in the next 
field. 

[0020] However, by the two-line simultaneous driving method, although it can cancel, in order that an after-image 
phenomenon may write in the same data as two lines, a still picture will also cause the fall of a vertical definition. 
Therefore, as shown in drawing 15 , the adjustable pair method which changes the combination of two lines which carries 
out simultaneous scanning for every field is proposed. 

[0021] Two lines is scanned at a time in order of 1023 and 1023, and it also sets in the even number field, this method 
shows to drawing 13 (a) and (b) - as - the odd number field - setting - 1, 1, 3 and 3 of drawing 13 (a), and - Although 
two lines was simultaneously scanned at a time like 2, 2, 4, 4, -1022, and 1022 and 1024 as shown in drawing 13 (b), the 
fall of a vertical definition was not avoided as compared with the time of an interlace drive. 

[0022] Without canceling the fault of the method of driving the conventional liquid crystal display mentioned above, and 
reducing a vertical definition, the purpose of this invention abolishes the after-image phenomenon of an animation further, 
raises animation resolution, and is to offer the driving method which makes it possible to acquire a high-definition picture. 

[0023] 

[Means for Solving the Problem] this invention is characterized by accomplishing that the above-mentioned technical 
problem should be solved, setting to an interlace method, and refreshing namely, initializing a display for every fixed 
period of a certain. 

[0024] That is, on the occasion of the drive of a liquid crystal display, it is the arbitrary periods within a period shorter 
than a frame period, for example, the gate signal of all TFT of one line is made high-level the arbitrary periods which 
fulfill a frame period, a field period, or the above-mentioned conditions, TFT of all one lines is made into an ON state, the 
signal level of a reset signal or fixed level is simultaneously impressed to a train electrode, and it is characterized by 
refreshing a display (initialization). 
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[0025] Namely, invention according to claim 1 comes to connect TFT with each picture element which consists of liquid 
crystal as a switching element. In the drive method of the interlace method of the active matrix type liquid crystal display 
which connects the gate electrode of the aforementioned TFT to the scanning line, and comes to connect the source or a 
drain electrode with the data line the arbitrary periods in a frame period While considering as an ON state, using the gate 
signal to all the TFT of one line as high-level, it is the drive method of a liquid crystal display characterized by impressing 
a reset signal or the signal of a predetermined voltage level to the aforementioned TFT simultaneously made into the ON 
state from the data line. 

[0026] it mentioned above with the arbitrary periods which are the periods in the above-mentioned frame period - as — 
for example, being according to claim 2 - like -- as a frame period -- good or -- being according to claim 3 like — 
as a field period - good — further - being according to claim 4 - it is [ like ] good also as a horizontal scanning period 
period 

[0027] In refreshing a display a field period, it impresses a reset signal or the signal of a predetermined voltage level to 
TFT according to claim 3 which made high-level the gate signal of TFT of every other scanning line like, made the ON 
state all TFT of every other scanning line, and was simultaneously made into the ON state from the data line. 
[0028] Moreover, while making the gate signal to TFT high-level and making TFT into an ON state so that the indicative 
data in front of the 1 scanning line and/or after the 1 scanning line may be reset at least in refreshing a display a horizontal 
scanning period period, the voltage of a reset signal or a predetermined voltage level is impressed to TFT simultaneously 
made into the ON state from the data line. 
[0029] 

[Function] In invention of a publication of a claim 1-4, a reset signal or the signal of a predetermined voltage level is 
impressed to TFT by which predetermined TFT was made the ON state and made the ON state with the arbitrary periods, 
for example, the frame period, field period, or horizontal scanning period period in a frame period, and a display is 
refreshed. Therefore, the picture of the front field will be eliminated by the above-mentioned reset signal or the signal of a 
predetermined voltage level. Therefore, the after-image phenomenon at the time of an animation can be abolished, 
without reducing the degree of perpendicular image. 
[0030] 

[Example] Drawing 1 is a block diagram for explaining the active matrix type liquid crystal display driven according to 
one example of this invention. Like the liquid crystal display shown in drawing 6 on the liquid crystal display panel 11, 
the pixel is arranged in the shape of [ of nxm ] a matrix, and TFT as a switching element is connected to each pixel. And 
the gate electrode of TFT which the n scanning lines are connected and was connected to each scanning line at the pixel of 
the line is connected to gate drivers 5 A and 5B. Similarly, the n data lines are connected to the drain drivers 6 A and 6B, 
and the drain electrode of TFT of the train is connected to each data line. 

[0031] The above-mentioned gate drivers 5 A and 5B and the drain drivers 6A and 6B are constituted like the gate driver 5 
better known than the former mentioned above and the drain driver 6. 

[0032] In the block diagram of drawing 1 , the drive method of this example supplies to the liquid crystal display panel 1 1 
from the drain drivers 6 A and 6B while it makes high-level the specific output of gate drivers 5 A and 5B by the reset 
signal generated to arbitrary periods and timing and makes all TFT of the selected line an ON state, the voltage signal, i.e., 
the reset data signal, of fixed level. That is, in order to supply a reset signal and a reset data signal as mentioned above, it 
has the feature in the thing which connected an inverter 12 and switching elements 13-16 between a video signal input 
edge, gate drivers 5A and 5B and drain driver 6A, and 6B and for which it switches and has a circuit, and other circuitry is 
the same as that of an active matrix type liquid crystal display better known than before. 

[0033] Switching elements 13 and 15 are connected to the video signal input edge in the above-mentioned switch circuit. 
A video signal is given to the drain drivers 6 A and 6B when switching elements 13 and 15 are made into an ON state. 
[0034] On the other hand, if a reset signal is supplied, switching elements 13 and 15 will be made non-switch-on by this 
reset signal, and a video signal will be intercepted. Simultaneously, while a reset signal is given to gate drivers 5A and 5B 
and the drain drivers 6A and 6B, switching elements 14 and 16 are made into switch-on, and the reset data signal of a 
fixed voltage level is given to the drain drivers 6 A and 6B. 

[0035] Next, as the 1st example of this invention, in the circuitry which has the above-mentioned switch circuit, when 
driving a HDTV video signal by the interlace method, it explains per. In this example, the above-mentioned reset signal is 
given for every field period, and a display is refreshed for every field period. 

[0036] With reference to drawing 2 , by the reset signal set as the vertical retrace line of an input video signal, all the 
outputs of the gate driver of odd lines or even lines are made into a high state, and let all TFT connected to the scanning 
line in every other line be ON states. In this case, since a reset data signal is supplied to the drain drivers 6A and 6B, the 
voltage according to the reset data signal is given to TFT made into the ON state from the data line, and a display is 
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initialized. 

[Q037] In this case, although a display can be initialized in which state of a white display, a halftone display, or a black 

display by choosing the voltage level of a reset data signal, it is required to give sufficient reset data signal to clear 

anyway the indicative data currently written in before. Therefore, the signal of the fixed voltage level in this invention 

means the signal of the voltage level which can clear the indicative data written in before as mentioned above. 

[0038] When the indicative data written in before makes it clear, it is lost that the display of the next field and the display 

of the front field are displayed simultaneously. Therefore, like the case of the display by CRT, the after-image 

phenomenon at the time of an animation can be abolished, and animation resolution can be raised. 

[0039] And in this example, since the same data as two lines were written in, although the fall of a vertical definition was 

caused by the two-line simultaneous driving method, in order not to write in the same data as two lines, it is hard to 

produce the fall of a vertical definition. 

[0040] In the above-mentioned example, although the display was refreshed for every field period, how to reset, just 
before writing in new data for every line in addition to the method of eliminating the data of the front field all at once can 
be considered. Moreover, you may reset every [ every line and ] several lines. Such the 2nd - the 4th example are 
explained with reference to drawing 3 - drawing 5 . 

[0041] Drawing 3 shows the 2nd example which resets a display by the frame period. That is, reset-signal A is supplied at 
the time of a frame change rate, and all displays of odd lines and even lines are refreshed in a vertical-retrace-line period 
by it. 

[0042] Moreover, in the 3rd example shown in drawing 4 , the display before one line is reset to timing just before writing 
in a regular indicative data. That is, just before making each scanning lines G1-G1024 into an ON state, a reset signal is 
supplied, and the display before one line is reset. For example, the display of the pixel connected to before [ Gl ] one line 
(i.e., the scanning line) just before it is written in the scanning line G2 being used as an ON state is reset. Therefore, since 
the display is always reset in case a regular indicative data is written in each scanning lines G1-G1024, the residual 
phenomenon of an animation can be abolished like the case where it is the 1st example of the above, and the fall of a 
vertical definition is not caused, either. 

[0043] In the 4th example of drawing 5 , the display of the scanning line in front of one line and the scanning line after 
one line is reset to timing just before writing in the same regular indicative data. In addition, in drawing 5 , W makes the 
scanning line of relevance high-level, makes TFT of the line of this scanning line an ON state, from TFT connected to this 
scanning line, writes in data and shows timing. Moreover, R supplies the above-mentioned reset signal and shows the 
timing refreshed for the display of the pixel connected to the scanning line of relevance to the timing which gives a reset 
data signal and is shown by R. 

[0044] For example, the above-mentioned reset signal is given to the scanning line G2 in front of one line, and the 
scanning line G4 after one line just before the timing which gives the gate signal which makes an ON state all TFT 
connected to scanning-line G3 within the odd number field period, and the display of the pixel to which the scanning line 
G2 in front of one line and the scanning line G4 after one line were connected is refreshed. Therefore, in the even number 
field period, in case a data signal is added and written in TFT which made the ON state TFT connected to the scanning 
lines G2 and G4, and was made into the ON state, the pre- display is cleared certainly. Therefore, like the 1st example, 
since the picture of the front field is eliminated certainly, the residual phenomenon at the time of an animation can be 
abolished, animation resolution can be raised, and it is further hard to produce the fall of a vertical definition. 
[0045] Although the display of the pixel connected to the scanning line in front of one line and the scanning line after one 
line just before writing a regular indicative data in the pixel connected to a certain scanning line was reset in the example 
explained with reference to drawing 5 , you may reset simultaneously the display of the pixel connected to the three or 
more scanning lines. 

[0046] Moreover, although it was premised on HDTV specification, each above-mentioned example can raise animation 
resolution like the above, without reducing a vertical definition, when displaying an image by the NTSC color TV system. 

[0047] 

[Effect of the Invention] According to this invention, like a publication to the arbitrary periods 2 in a frame period, for 
example, a claim, the display of the pixel connected to the scanning line before and behind the scanning line of the line 
according to claim 4 which writes in a regular indicative data at least a horizontal scanning period period like the field 
period like according to claim 3 can be refreshed, therefore the picture of the front field can be offered by the frame 
period. Therefore, without reducing a vertical definition, the after-image phenomenon at the time of an animation can be 
abolished, and animation resolution can be raised. 

[0048] Therefore, it becomes possible to acquire the high-definition picture excellent in especially animation resolution. 
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[translation done.] 
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